ABSTRACT
INTRODUCTION
Rectus sheath haematoma (RSH) typically has a selflimiting course and responds well to conservative treatment. It can, however, result in life-threatening or fatal haemorrhage. With the increasing use of anticoagulants, RSH has become more prevalent. Prompt diagnosis of severe RSH is important to facilitate endovascular embolisation.
METHODS
The study was conducted in compliance with the Declaration of Helsinki. We retrospectively reviewed six patients who underwent endovascular embolisation for RSH from January 2013 to March 2016 in a regional hospital in Hong Kong. Details of their clinical record, drug history, and laboratory data were extracted from the electronic patient record. Computed tomography (CT) angiography and digital subtraction angiography (DSA) findings were reviewed on the picture archiving and communication system (Figures 1 to 3 ).
RESULTS
Six women aged 55 to 93 (mean, 76) years who underwent endovascular embolisation after conservative management for RSH had failed were retrospectively reviewed ( Table 1 ). All were prescribed anticoagulants; two were also prescribed antiplatelet drugs. Clinical presentations included the presence of abdominal mass, acute abdominal pain, and hypotension, as well as haemoglobin drop of ≥3 g/dl, haemodynamic instability, and persistent active bleeding. CT angiography confirmed a large RSH with active contrast extravasation in all patients; three of which extended beyond the rectus abdominis sheath to the pelvic preperitoneal space.
Under ultrasound guidance and local anaesthesia, DSA was performed through the common femoral artery contralateral to the side of RSH using a micropuncture set. Active contrast extravasation from the inferior epigastric artery (n = 4) and superior epigastric artery (n = 1) was shown in four patients. Two patients had endovascular-related complications: one sustained injury to the left inferior epigastric artery related to micro-guidewire manipulation and was treated with coil embolisation; another developed haematoma around the puncture site at the common femoral artery 9 days later (probably owing to delayed removal of the arterial sheath due to coagulopathy) and was treated with surgical ligation of the feeding artery. A vascular closure device may be used in future. Both patients were eventually discharged. One patient died from severe pneumonia complicated with myocardial infarction.
DISCUSSION
RSH occurs more commonly in elderly females, 1 with a female-to-male ratio of 1.8:1, 2 and particularly in those prescribed anticoagulants. Other predisposing conditions include atherosclerosis, hypertension, renal insufficiency, thin body habitus, recent abdominal surgery, repeated subcutaneous injections, and chronic increased intra-abdominal pressure from coughing and straining.
2-6 Increasing use of anticoagulants and wider use of CT has resulted in increased detection of RSH.
RSH occurs more frequently in the inferior and posterior portions of the two rectus abdominis muscles, owing to the anatomy of the ventral abdominal wall. The paired vertically aligned muscles are horizontally divided by an arcuate line located about 5 cm below the umbilicus. Above the arcuate line, the rectus muscles are enclosed within a strong aponeurosis that comprises the external and internal oblique and transverse muscles. Below the arcuate line, only the transversalis fascia and peritoneum separate the muscles from the abdominal compartment. The lower portions of the rectus muscles are also the longest and hence the most shortened portions during muscle contractions. 1, 3, 6 Arterial supply to the rectus muscles derives from the superior epigastric arteries (the terminal branches of the internal thoracic arteries) and the inferior epigastric arteries (that originate from the external iliac arteries). They course between the posterior aspects of the muscles and the rectus sheath, and form an anastomosis within the muscles. The inferior epigastric arteries pierce the transversalis fascia and ascend anterior to the arcuate line. Due to the weaker fascial support, greater muscle shortening during contractions and the insertion of inferior epigastric arteries, RSH occurs more commonly at the lower portions, with rupture into the pelvic pre-peritoneal space when they enlarge. 1, 3, 6 Females usually have a reduced muscle bulk and hence less protection against muscle and vascular injuries.
Diagnosis of RSH requires a high degree of clinical suspicion due to its rarity and non-specific symptoms. In patients with haemodynamic instability, CT with intravenous contrast agent is the preferred imaging technique with high accuracy, efficiency, and operator independence. CT has a high level of sensitivity (100%) and specificity (100%) in detecting RSH. It can detect the site of active bleeding and delineate the vascular anatomy. 7, 8 In all our patients, the arterial and portovenous or delayed phases of contrast-enhanced CT depicted large haematomas with active contrast extravasation.
In a classification of RSH based on clinical and CT findings, types of RSH are associated with prognostic implications and therefore help guide management (Table 2) . 9 Small RSH (types I and II) can often be managed conservatively because they are usually self-limiting and can be tamponaded by the rectus sheath. Supportive treatment with close monitoring, analgesia, and fluid resuscitation with or without blood transfusion is recommended. For those with a deranged clotting profile, correction of underlying coagulopathy should be performed including withdrawal of anticoagulation and / or antiplatelet medications, administration of vitamin K, factor IX complex (prothrombinex-VF), and fresh frozen plasma. All of our patients had type-III RSH with or without intraabdominal extension, associated with haemodynamic instability and required surgical or percutaneous endovascular intervention. Surgical procedures include haematoma evacuation, ligation of bleeding vessel, and repair of the rectus sheath. With the advancement of endovascular procedures, endovascular embolisation is the treatment of choice. Selective or superselective catheterisation of the diseased artery through DSA achieves a high success rate. 10 Table 2 . Classification of rectus sheath haematoma based on clinical and computed tomographic (CT) findings. Abbreviations: AF = atrial fibrillation; APTT = activated partial thromboplastin time; DVT = deep vein thrombosis; ECMO = extracorporeal membrane oxygenation; EIA = external iliac artery; IEA = inferior epigastric artery; INR = international normalised ratio; LMWH = low-molecularweight heparin; NSTEMI = non-ST elevation myocardial infarction; PVA = polyvinyl alcohol; RSH = rectus sheath haematoma; SEA = superior epigastric artery; STEMI = ST-segment elevation myocardial infarction. 
